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DETAILED ACTION 
Claim Objections 

1. Claim 9 is objected to because of the following informalities: on line 2, recites 
"said said convertor", which should be replaced with "said convertor". Appropriate 
correction is required. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claim 3 rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

4. Claim 3, recites "said first and second sampling frequency are equal in 
magnitude", which is unclear to the examiner what is "said first and second sampling 
frequency" referring to. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. Claims 1-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
USPN 5581480 to Olson et al. (hereafter as Olson) in view of USPN 6255975 to 
Swanson. 

7. Regarding Claim 1 , Olson discloses a mixing system for mixing a plurality of 
digital audio signals (Figs. 1-3 and 6-7). Olson does not expressly disclose at least one 
of which is a noise-shaped oversampled digital audio signal having a predetermined 
sampling frequency and bit resolution. Swanson discloses a new Sony/Philips Super 
Audio Compact Disk (SACD) format, audio data is recorded on a high density optical 
disk using the SonyDirect Stream Digital (DSD) technology. Here, an oversampled 
delta-sigma modulator-based analog-to-digital converter (ADC) converts the analog 
audio streams being recorded into 64 fs (2.8224 MHz) 1-bit data streams, where fs, the 
sampling frequency, is the 44.1 kHz rate commonly used for CD recordings (Figs. 1C; 
column 1, lines 13-63; column 2, lines 43-63; column 3, line 6 to column 4, lines 17). 
Therefore it would have been obvious to one having ordinary skill in the art at the time 
of the invention to modify Olson with the teaching of Swanson for the apparatus of 
Olson to receive a new Sony/Philips Super Audio Compact Disk (SACD) format, audio 
data is recorded on a high density optical disk using the SonyDirect Stream Digital 
(DSD) technology and perform the method for mixing multiple channels of sampled 
digital audio using a non-linear clipping function thereby producing low order harmonics 
which are perceptibly less distorted to the human ear than high order harmonics created 
using hard clipping. 

Furthermore, Olson as modified discloses said system comprising: 



Application/Control Number: 10/502,171 Page 4 

Art Unit: 2615 

a summing unit having a plurality of input terminals each for receiving a 
respective one of said plurality of audio signals, for computing a sum signal of said 
plurality of input signals (Olson, abstract; Figs. 1-3 and 6-7; column 2, lines 38-65; 
column 3, line 53 to column 4, line 21); and 

a clipping unit having an input for receiving said sum signal, said clipping unit 
clipping said sum signal (Olson, abstract; Figs. 1-3 and 6-7; column 2, lines 59-65; 
column 4, line 8 to column 5, line 22; column 7, lines 20-58). 

Olson as modified does not expressly disclose a filter unit between the input 
terminals and the clipping unit, arranged to selectively suppress frequency components 
outside an audio frequency band from the sum signal. However, the examiner takes 
Official Notice that it is well known in the art to provide a filter unit between the input 
terminals and the clipping unit in order to limit the bandwidth of the signal to provide a 
desired frequency response. Therefore it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to modify Olson to 
incorporate a filter unit between the input terminals and the clipping unit in order to limit 
the bandwidth of the signal to provide a desired frequency response. 

Furthermore, Olson as modified discloses a converter unit arranged to receive a 
clipped sum signal from the clipping unit and to convert said clipped sum signal into an 
output signal of said bit resolution, using noise-shaping, the clipping unit being arranged 
to limit the input values to a range of values that the converter is able to handle in a 
stable manner (Olson, abstract; Figs. 1-3 and 6-7; Swanson, Figs. 1C; column 1, lines 
13-63; column 2, lines 43-63; column 3, line 6 to column 4, lines 17). 
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8. All elements of Claim 2 are comprehended by Claim 1 . Claim 2 is rejected for the 
reasons stated above apropos to Claim 1 . 

9. Regarding Claim 3, as best understood with regards to the 112, 2 nd problem 
mentioned above, Olson as modified discloses said first and second sampling 
frequencies are equal in magnitude (Olson, abstract; Figs. 1-3 and 6-7; Swanson, Figs. 
1 C; column 1 , lines 1 3-63; column 2, lines 43-63; column 3, line 6 to column 4, lines 
17). 

10. Regarding Claim 4, Olson as modified discloses said input signals and/or said 
output signals are of a DSD-format (Olson, abstract; Figs. 1-3 and 6-7; Swanson, Figs. 
1C; column 1, lines 13-63; column 2, lines 43-63; column 3, line 6 to column 4, lines 
17). 

1 1 . Regarding Claim 5, Olson as modified discloses said convertor unit comprises a 
Sigma-Delta Modulator (Olson, abstract; Figs. 1-3 and 6-7; Swanson, Figs. 1C; column 
1 , lines 1 3-63; column 2, lines 43-63; column 3, line 6 to column 4, lines 1 7). 

12. Regarding Claim 6, Olson as modified discloses the clipped signal is maximized 
to a clip level compliant with said Sigma-Delta Modulator (Olson, abstract; Figs. 1-3 and 
6-7; Swanson, Figs. 1C; column 1, lines 13-63; column 2, lines 43-63; column 3, line 6 
to column 4, lines 17). 

13. Regarding Claim 7, Olson as modified discloses said signal output is maximized 
to -3 dB as compared to the amplitude output of the Sigma-Delta Modulator (Olson, 
abstract; Figs. 1-3 and 6-7; Swanson, Figs. 1C; column 1, lines 13-63; column 2, lines 
43-63; column 3, line 6 to column 4, lines 17). 
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14. Regarding Claim 8, Olson as modified discloses said input channel comprises a 
down-sampling unit for down-sampling said input signal (Olson, abstract; Figs. 1-3 and 
6-7; Swanson, Figs. 1C; column 1, lines 13-63; column 2, lines 43-63; column 3, line 6 
to column 4, lines 17). 

15. Regarding Claim 9, Olson as modified discloses said convertor unit comprises an 
up-sampling unit (Olson, abstract; Figs. 1-3 and 6-7; Swanson, Figs. 1C; column 1, lines 
13-63; column 2, lines 43-63; column 3, line 6 to column 4, lines 17). 

16. Regarding Claim 10, Olson as modified discloses the clipping unit is of a soft 
clipping type (Olson, abstract; Figs. 1-3 and 6-7; Swanson, Figs. 1C; column 1, lines 13- 
63; column 2, lines 43-63; column 3, line 6 to column 4, lines 17). 

17. Claim 1 1 is essentially similar to Claim 1 and is rejected for the reasons stated 
above apropos to Claim 1. 

18. Claim 12 is essentially similar to Claim 2 and is rejected for the reasons stated 
above apropos to Claim 2. 

19. Regarding Claim 13, Olson as modified discloses the steps of filtering frequency 
components comprised in said mixed signal originating from said bit resolution and 
limiting an audio bandwidth of said input signals are combined in a single stage (Olson, 
abstract; Figs. 1-3 and 6-7; Swanson, Figs. 1C; column 1, lines 13-63; column 2, lines 
43-63; column 3, line 6 to column 4, lines 17). 

20. Regarding Claim 14, Olson as modified discloses mixing a plurality of noise- 
shaped oversampled digital audio signals having a predetermined sampling frequency 
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and bit resolution (Olson, abstract; Figs. 1-3 and 6-7; Swanson, Figs. 1C; column 1, 
lines 13-63; column 2, lines 43-63; column 3, line 6 to column 4, lines 17). 

Conclusion 

21 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

USPN 6041080 to Fraisse discloses a signal processing system and method for 
digitally mixing a plurality of analog input signals. 

USPAPN 20020036578 to Reefman discloses a method and arrangement for 
synchronizing a sigma delta-modulator. 

USPN 6285767 to Klayman discloses a low-frequency audio enhancement 
system. 

22. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Corey P. Chau whose telephone number is (571)272- 
7514. The examiner can normally be reached on Monday - Friday 9:00 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chin Vivian can be reached on (571)272-7848. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



January 7, 2007 
CPC 




